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COOPERATION IN MATTERS CHEMICAL' 
PRESIDENTIAL ADDRESS 


BY CHARLES HOLMES HERTY 


The expressive and recently much quoted phrase, “Don’t 
rock the boat,” is an injunction promotive of safety, but the 
closely related “‘Pull together,” of common parlance, suggests 
the method of effective advance. In the hope, therefore, of 
aiding somewhat that line of progress in which we feel par- 
ticular interest and for which we are largely responsible, I 
have chosen as a subject for this occasion, “Codperation in 
Matters Chemical.” 

Its treatment must necessarily be purely national, for the 
international aspects have been eliminated by the embitter- 
ments of the European struggle. Just three years ago there 
met together in New York City, on the occasion of the Eighth 
International Congress of Applied Chemistry, representatives 
of all the leading nations of the world for report and confer- 
ence on subjects pertaining to the advance of that science 
whose interests call us together now. The key-note of that 
meeting was, “Science knows no geographical boundaries,” 
and plans were enthusiastically formulated for future co- 
dperative effort. 

Alas, how unexpectedly, how grievously and how com- 
pletely that key-note has been forgotten, those plans set aside, 
amid the strife and turmoil of war. The words “forgotten” 
and “set aside” are used advisedly, for that key-note is eternal 


1Reprinted from the Journal of the American Chemical Society, Vol. 
XXXVII, No. 10. October, 1915. Presidential address, Fifty-first Meeting of 
the American Chemical Society, Seattle, August 31 to September 3, 1915. 
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verity, and men of all nations must work together if the 
greatest progress is to be realized. The unfortunate recrimi- 
nations of men of science, so widely heralded in recent 
months, will eventually be replaced by those nobler feelings 
of brotherhood which lie deep in the hearts of all whose life- 
work has been the search for truth. 

Meanwhile, chemistry is suffering a staggering blow; the 
call for men in European armies has almost depopulated 
university laboratories, the gripping realities of war have ab- 
sorbed the thought and interest of many of the leaders of our 
science, and the shrinkage of many chemical journals, as 
already evidenced in our own “Chemical Abstracts,” bears 
abundant witness to the lean years that are just before us. 
That this sterility of production is to be extended far beyond 
the actual duration of the war period is emphasized by the 
ages of the men who constitute the bulk of the armies. The 
loss of such young men, the leaders of the next generation, 
casts its shadow before. 

How does this situation affect us here where the curse of 
war has not fallen? Surely we would be false to our science, 
to ourselves and to humanity if we did not strive with re- 
doubled effort to make good this present and oncoming de- 
ficiency so far as in our power lies. 

It would be a work of supererogation for me to make any 
plea for research or to attempt its justification before the 
members of the American Chemical Society; for this organi- 
zation embraces within its now more than seven thousand 
members that great body of men whose tireless efforts have 
within the last two decades so richly increased chemical 
literature, and the publications of this society show annually 
increased volume in the preservation and dissemination of 
the records of such research. The ever-present struggle be- 
tween the makers of the budget and the pressing claims of the 
editors of our journals is sufficient proof of the rapid growth 
of research in America. Happily the day has passed when 
our chemists felt the need of publication in foreign journals 
to insure wide hearing. All honor to the men who early de- 
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termined that America should have publications worthy of 
the name and who consistently gave their loyal support to 
this great undertaking! 

The aim of research is the discovery of truth. On this 
point all are agreed. But why such an aim? “Truth for 
Truth’s sake,” “Science for Science’s sake,” and similar fa- 
miliar phrases have no meaning to me. I can find only one 
answer to this question—the uplift of humanity. In the 
engrossing interest of research problems, however, we some- 
times adopt an artificial division of scientific research into 
“pure” and “applied,” the former term uttered sometimes by 
university men in a tone of snobbishness, the latter occasion- 
ally by men of the technical laboratories with a rather dis- 
dainful regard of obligations to the science on which their 
operations are based. 

I think of research in chemistry as a field whose highest 
fruition calls for two kinds of service. On the one hand the 
constant enrichment of the soil, “pure chemistry,” if you 
will, and on the other the seeding, tending and harvesting, 
“applied chemistry ;” each absolutely essential, and incapable 
of its highest fulfillment without the other, using the same 
methods, demanding identical care, skill, accuracy and thor- 
oughness, and working toward the same end—the uplift of 
humanity. If this be not the mutual goal, then pure chem- 
istry becomes a selfish toy and applied chemistry a mere tool 
for greed. In both lines of service the hearty codperation of 
all chemists is needed. 

The continued use of the terms “pure” and “applied” in 
what follows involves, therefore, no question of relative dig- 
nity or scientific justification, but is based simply on that 
privilege of convenience which we reserve to ourselves in 
continuing the use of the terms “organic” and “inorganic” 
chemistry. 

For training in the ideals and methods of chemical re- 
search we rightly look to our universities, and if the ideal of 
research include both “pure” and “applied,” then must the 
universities set forth that ideal both in word and act. Its 
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formal statement, accompanied by discriminating favor to- 
ward the one or the other in the actual lines of work pursued, 
does not meet that full responsibility which every university 
bears to chemical research. 

And this brings the responsibility to the individual lab- 
oratory head, for in his own department he represents his 
university. Whatever his ideal, rest assured it makes its 
full imprint on those working under him. The joint plan- 
ning of work, the daily informal conference in the laboratory 
and mutual presence at the dawn of new truth create natural- 
ly in the student a strong bond of sympathy and loyal regard. 
Ideals are unconsciously absorbed. Thus there are sent forth 
each year from the laboratories young men impressed with 
the ideals of the men in charge, and thus is the national 
viewpoint in such matters largely determined. I speak now 
of the average American university, fully conscious of the 
necessity of differentiation of work in the staffs of the larger 
institutions and equally conscious of the difficulties under 
which men in the smaller institutions often work. But the 
ideal holds for one and all alike. 

The claims of research in pure chemistry in our univer- 
sities need no urging on my part. The opportunities and in- 
ducements for such work already abundantly exist. It is grati- 
fying to note the change of popular sentiment toward such 
work. The old question “Of what use?” is gradually being 
replaced by a sound conception of the fundamental function 
of the science of chemistry and by a recognition that the ad- 
vancement of this science is not effected by inspiration, but 
by the contributions of many zealous, patient and enthusi- 
astic workers. By slow process of accumulation the data are 
supplied for new generalizations which bring us gradually 
nearer and nearer full truth. 

The record in the Journal of this Society shows a steadily 
increasing output of such work from university laboratories. 
That the amount of this work will increase is a hope and a 
belief fully justified by the attitude of university authorities 
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in providing better laboratory and library facilities and more 
fellowships for graduate students. 

In connection with the subject of university research in 
pure chemistry, may I be permitted a word concerning a 
special class—the men in charge of laboratories in smaller 
institutions of learning. Fresh from doctorate training, they 
enter upon the new responsibilities filled with zeal and a fine 
fire for continuation of research. After a period of adjust- 
ment to normal duties of the new environment and with 
thoughts turned to independent research there comes the 
realization of the poverty of equipment both in laboratory 
and in library facilities as compared with former surround- 
ings. Then comes a period of earnest effort to better this 
equipment, only to find how many other undeniable de- 
mands are being made on the very limited institutional funds. 
There follows a period of depression and discouragement, and 
then—how often that worker is lost to the cause of pure 
chemistry ! 

But is the situation really as bad as it sometimes seems ? 
Many of the most valuable researches in the literature have 
been conducted on inexpensive material and often under most 
discouraging circumstances. If money is lacking, there are 
endowment funds to aid research, and, to supplement inade- 
quate library facilities, there is the splendid library service 
of the United Engineering Society of New York City. By 
such means it may still be possible to follow that first fine 
impulse. 

The great danger to research in pure chemistry in Amer- 
ica at the present time lies in the mental distraction and de- 
moralization resulting from engrossing consideration of daily 
developments of the European war. The mammoth scale 
and startling disclosures of that fearful struggle as depicted 
in the morning, evening and ever appearing “extra” news- 
papers challenge our constant attention and fill us with the 
horrors of the situation. Is it right that we give way to this 
demoralization and thus increase the disastrous effects of such 
abnormal times ? 
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Chemistry, perhaps more than any other branch of sci- 
ence, has received wide advertisement in connection with the 
present war. Many to whom it was formerly little more than 
a name, have within the past year done it homage; but such 
glorification has emphasized the application of chemistry 
rather than the broad, deep foundation which has been so 
quietly laid by the workers in university laboratories during 
the years that have passed. Pressure for industrial applica- 
tion of chemistry along very restricted lines is great at 
present. The public is willing to listen and capital ready to 
invest. It seems fitting, therefore, that at this moment em- 
phasis be laid on the basic science which underlies these 
applications. It seeks no advertisement and often in dis- 
jointed form receives but scant recognition, but it is the soil 
from which the fruitage must spring. To the maximum de- 
velopment of that soil all chemists, at least to some degree, 
are pledged and bounden. I do not hesitate, in a plea for 
coéperation, to urge that in ali industrial research labora- 
tories, ranging from those of the large corporations, splendid- 
ly manned and equipped, to those of the youngest analytical 
chemists, there be carried on some line of research which 
has no special client, for which no fee is expected, but whose 
function is to repay in some slight degree the debt that every 
chemist owes to the science of chemistry. The subjective 
influence of such work would far more than compensate for 
the time spent in its execution. 

The ideal of research which I am urging includes both 
pure and applied chemistry. Since it is the function of uni- 
versities to give the younger generation, chiefly through re- 
search, that training which will equip them for trustworthy, 
intelligent and broad-minded independent effort, should not 
our universities provide investigations in the field of applied 
as well as pure chemistry? The carrying out of successful 
work in this field involves thorough search of the literature, 
preliminary tests, systematic experiments, carefully drawn 
conclusions and preparation of the work for publication. 
These are the normal proceedings in all research work. 
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Furthermore, it must be remembered that a majority of 
those being trained in university laboratories are looking for- 
ward to entering various industries. This is to be expected, 
for ours is a country in the midst of a great industrial de- 
velopment. We have passed through the pioneer days when 
the conquering of a new land, the struggle for habilitation, 
was supreme; so, too, has the fight for liberty of thought and 
action been won; and just a half century ago, in that bitter 
fratricidal strife, was established once and for all the fact 
that this is a united country. With the recovery from the 
wastage of that war industrial development came into its 
own. Manufacturers are no longer characteristic of any one 
section, but, as labor becomes trained, are spreading rapidly 
over the whole land. Capital is constantly increasing and 
seeking profitable channels of investment. 

It is important to us that the manufacturer is rapidly be- 
coming convinced that the work of the chemist results in the 
substitution in industries of scientific foundation for gross 
empiricism, of accurate knowledge for approximate guess- 
work, and of lines of attempted advance based upon the re- 
sults of research for the hit-or-miss method. This conviction 
was greatly strengthened by the address of President Little 
before this Society in 1913, on the subject of “Industrial 
Research in America.” 

Another call for the chemist in industry has arisen from 
the propaganda for conservation of our natural resources. 
President Bogert, in his 1908 address, pointed out clearly the 
important role the chemist must play in this great undertak- 
ing. 

In view of the consequent increasing demand for chemists 
and of the relatively small number of highly trained men 
from our laboratories, is it small wonder that so many of our 
university students are looking forward to entering industrial 
chemistry as a profession ? 

In advocating a more general pursuance of research in 
applied chemistry in university laboratories, I do not feel that 
the prerogatives of the commercial industrial research labo- 
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ratories of the country would be encroached upon. The field 
is so large and the problems awaiting solution are so mani- 
fold that the entire chemical strength of the country is in- 
sufficient to give these problems that consideration which 
would bring our industries promptly to the state of efficiency 
which can be reached only by the aid of the chemist. In the 
conservation and better utilization of natural resources lie 
sufficient problems to furnish subjects for theses in all our 
university laboratories. 

The term “university research,” however, has a broader 
meaning than the selection of a topic for a thesis and the 
systematic experimentation connected therewith. In its 
widest significance it is the embodiment of the university 
spirit itself. It typifies the relation of each university to its 
environment. Surely no institution can afford to be un- 
heededful of that obligation. In its entirety it summarizes 
university attitude toward the complete life of the nation. 

We would do well, therefore, to give serious considera- 
ticn to the question often asked during the past year in a 
comparative way, “Is there adequate codperation between 
our universities and our industries ?” 

T do not feel competent to attempt to answer that question 
categorically. Certain it is that codperation implies the acts 
of at least two parties, and the question therefore directs it- 
self with equal force to universities and to industries. Equal- 
ly sure is the conviction that such codperation would inure 
to the benefit of each. 

For five years I was closely associated with successful 
business men. From that broadening experience I brought 
back to university surroundings no clearer impression of those 
men, both individually and in common council, than their 
desire to know the truth concerning any proposition before 
them, for with such knowledge they could wisely plan for the 
future. Desire for publication of that truth may not be so 
pronounced with them as with us of the universities, but the 
unflinching attitude towards facts, as revealing truth, is com- 
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mon to both classes and therein lies a strong bond of sympa- 
thy and basis of codperation. 

If that codperation is not complete, how can the situation 
be improved? May I be permitted here to make a few sug- 
gestions, or rather, let me ask a few questions ? 

Speaking to the men of the universities I would ask: 

First, of each individual head of a university chemical 
laboratory: What is your personal conception of the relation 
of your laboratory to industrial life? Do you feel that the 
problems in this field are fully worthy of your time and 
tireless thought? Do you find inspiration in the hope that 
your work may result directly in the transformation of some 
crude or now worthless natural product into a form of higher 
value to all, or that waste in some of its many forms shall be 
diminished, or that forces now acting disjointly may be so 
correlated that new blessings for mankind may result? 

If such questions find ready affirmative, the spirit of co- 
operation is abroad and must make itself felt. 

Second: Do we have the men of the industries often 
enough before our university classes ? 

I do not mean for the purpose of delivering formal lect- 
tures, knowing full well their aversion to the preparation and 
delivery of such; but surely each of these men has in his 
every-day life abundant experience and difficulties, the pre- 
sentation of which would give sounder conceptions, broader 
understanding, and more intelligent grasp of conditions to 
be met in the work-a-day world ahead. 

Third: Are we sure that we give our lectures on in- 
dustrial chemistry, especially to undergraduates, from the 
best point of view ? 

A recent experience may be worth recording here. For 
several years I followed the lines usually adopted in stand- 
ard texts, but the division into inorganic and organic tech- 
nology seemed artificial, in view of the preachments on 
that subject during the previous course in general chem- 
istry; the usual grouping of topics seemed to be very 
loosely connected; in fact, the course lacked unity of 
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purpose and sound pedagogical basis. I finally determined 
to change the whole point of view, and gave a series of lec- 
tures on “staple crops and natural resources as affected by in- 
dustrial chemistry.” For illustration, and without going 
into detail, the cotton crop was discussed: its demands on the 
fertilizer industry, following the fiber through its changes 
by bleaching, mercerization, mordanting, dyeing, printing, 
nitration, ete.; then following the seed through the mill and 
the conversion of the hulls into feed and paper, the use of the 
meal as feedstuff, the refining of the oil, its hydrogenation, 
the utilization in the soap industry of the waste in refining, 
the recovery of the glycerine and its nitration. In this way 
all the subjects treated in former years are covered, but in an 
entirely different order. The predominating thought is chem- 
istry in the service of mankind. New conceptions are ob- 
tained of material blessings, of inter-relations of industries, 
of utilization of by-products, of advances already made and 
of promising lines of further advance. At the end of the 
year there is complete picture in the student’s mind, an 
awakened interest in his material surroundings, a true com- 
prehension of the part chemistry has played in this industrial 
development, and, in many cases, a determination formed 
to joint the ranks of chemists in carrying forward this de- 
velopment. The results already obtained from such a treat- 
ment of industrial chemistry abundantly justify the change. 


Speaking to the men of the industries I would ask: 


First: Is not your interest in our universities very re- 
mote, if indeed it exists at all ? 

Yet in them are being trained young men whom, in con- 
stantly increasing numbers, you will call to your aid to pro- 
mote the efficiency of your operations and thus enable you to 
meet the keener competition of the future; in their libraries 
is a technical literature which will put you in immediate 
touch with the latest developments in fields of direct interest 
and importance to you; and on their staffs of instruction are 
men trained to think accurately, to investigate skillfully, and 
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with whom frank discussion would often lead to valued con- 


nections. 


Second: Is a visit to your plant by an instructor and his 
group of students simply a thing to be endured or gotten 
through with as rapidly as possible by the aid of some sub- 
altern who lacks your knowledge of the larger aspects of the 
industry in which you are engaged ? 

Such occasions could be made of inestimable value in cul- 
tivating true codperation between industries and universities. 


Third: Would it not be possible to include university 
men more frequently on the programs of industrial conven- 
tions ? 

Such a policy would be a mutual help, stimulating 
thought and breeding good-will. 


Fourth: Have you aided our universities in a material 
way ? 

Coéperation is mutual helpfulness. Many of the funda- 
mental principles of present-day industries have been worked 
out in university laboratories. You can aid in many ways; 
by furnishing material prepared under factory conditions for 
use in research in university laboratories, by contributing 
equipment which will widen the possibilities of such work, 
by enlarging department libraries which constitute the prime 
prerequisite of all research laboratories, and by endowing 
fellowships which will enable many a promising young man, 
otherwise unable, to continue his work through that unremun- 
erative period of higher training which is requisite if he is 
to realize his highest possibilities. 

I know of no more fitting illustration of the spirit of 
codperation in matters chemical than the organization and 
wise general policies of this Society. In its large and con- 
stantly growing membership are included the university men 
and those directly connected with the industries. By joint 
effort and with increasing enthusiasm an organization has 
been developed which is daily increasing in value as a na- 
tional asset. 
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Its general meetings, stimulating interest in chemistry in 
whatsoever section of the country held, are participated in 
by both classes of chemists, and the healthy, broadening in- 
fluence of this contact is appreciated by each alike. 

Its three splendid journals are placed in the hands of 
every member. While the subject matter of these journals 
is differentiated, it is rightly assumed that each is of im- 
portance to every member and the three as a whole thus fur- 
nish the greatest of all influences in the development of 
chemistry in our country. 

Rapid growth in membership and increased productivity 
in research rendering impossible the completion of programs 
at general meetings, divisions were organized under the ad- 
ministration of President Bogert. Reasonable opportunity 
is thus afforded for such specialization as may be desired, but 
membership in these divisions is open to all and attendance 
is composite. 

Occasionally a note is heard that we should divide into 
two separate organizations, the university men in one and 
those of the industries in another. Happily that note finds 
no response of any general character and I sincerely hope it 
never will. 

For the sake of the future let me point out one of the best 
features of our organization, and yet one which holds within 
itself the gravest danger if the spirit of codperation be not all- 
pervasive. I refer to our Local Sections. With a member- 
ship distributed over such a wide area and with only two 
general meetings of the Society held each year, such local 
sections furnish to many almost the sole opporunity for fra- 
ternal association, for discussion of matters of somewhat re- 
stricted interest, for bearing the expense of invited lecturers 
and for placing before the Council the views of the respective 
sections on matters of general policy of the Society. These 
are some of the strong points of this feature. The danger lies 
in local-sectionalism, which magnifies the part at the expense 
of the whole, which in the effort to advance locally is forget 
ful of the common good. The danger is insidious and often 
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clothes itself in the guise of the broader sentiment, but it is 
all the more grave for this reason. Let us hold fast to all the 
elements of strength in our local section system and see to it 
that only good flows therefrom to the parent organization. 

Another and novel form of codperation in matters chem- 
ical has recently manifested itself in the form of an in- 
vitation from the Secretary of the Navy to our Society to 
nominate two of its members to serve, with representatives 
of other scientific societies, on the proposed Naval Advisory 
Board. I am sure you will approve my prompt acceptance, 
in your behalf, of this invitation. To secure the nominations 
promptly and in the spirit in which the invitation was given, 
the Council was asked to make these nominations as it is 
closely in touch with the full membership of the Society 
through the local sections. The result of the letter-ballot 
has been communicated to the Secretary of the Navy and 
will be announced by him. 

That the spirit of codperation is beginning to make itself 
felt is evidenced by the joint participation of the chemical 
manufacturers in this country and of the government bureaus 
in the first National Exposition of Chemical Industries to be 
held this month in New York City. This assemblage has in 
it great potentialities which, if realized, may have far-reach- 
ing influence in the rapid promotion of hitherto undeveloped 
lines of chemical industry. 

In conclusion, let me discuss with you one other phase 
of codperation, namely, that between the American people, 
through their representatives in Congress, and our chemical 
industries. I have no leanings toward paternalism, and I 
believe in the doctrine that a good, stiff struggle for existence 
is conducive to longevity, but there are certain normal func- 
tions of our national Congress which make or mar industrial 
development, and there are certain undertakings in behalf 
of the nation as a whole which individuals can not be asked 
nor expected to assume. 

Recent events compel the conviction that the assumption 
of our peaceful world relations, which formed the basis of 
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my earlier plea, may be at any moment completely shattered. 
In such an event the responsibility of all chemists in this 
country will be added to by the impelling call of patriotism. 
That the contributions of our science are of the highest value 
in modern warfare is daily attested in the reportorial ac- 
counts of the new developments among the now contending 
nations. Who would dare say that the innovations of chem- 
istry in the methods of warfare have reached a limit? 

In view of this recognized fundamental importance would 
it not be well, in these days of talk of preparedness, to con- 
sider the question of chemical preparedness. Ships, guns 
and shells are necessary, yes, but most largely as a means to 
an end, and that end the effecting of a violent chemical re- 
action at a point more or less distant. Naturally in matters 
of preparedness there are topics whose public discussion is 
inadvisable, but there is one to which I do not hesitate to 
allude, for the facts are all matters of published record, and 
that is the question of the visible supply of sodium nitrate in 
this country. 

In these days of rapidly shifting international relations 
the only sound and rational policy is national self-contained- 
ness. Blessed with a rich heritage of wonderful and varied 
natural resources, and, in our isolation, confident of freedom 
from grave international complications, we have received 
potash supplies from Germany with but scant forethought, 
save in the national Bureau of Soils; and now, today, agri- 
culture is seriously threatened ; so, too, textile manufacturers, 
reaping a bountiful harvest from the laboratories and dye- 
stuff factories of Germany, have given no helping hand to 
the struggling young home industry which with a fair show 
would now have been able to meet the present serious de- 
ficiencies. Of far greater importance, at least from the 
standpoint of preparedness for war, is the fact that at present 
we are dependent solely on Chili for supplies of sodium ni- 
trate, the crude material for nitric acid, that sine qua non in 
the manufacture of all modern explosives, whether guncotton, 
trinitrotoluene, picric acid, fulminating mercury or what not. 
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True, the work of the chemist has shown in later years 
how to prepare this substance from the nitrogen of the air, 
but such processes have not been able to compete commercial- 
ly in this country with its manufacture from sodium nitrate 
and sulfuric acid. Equally true, we now see no immediate 
probability of any shutting off of the supply of nitrate from 
Chili; in the question of preparedness for war, however, 
probability has no place where certainty can be assured. 

It would seem the part of wisdom, therefore, to accum- 
ulate, through governmental aid or agency, sufficient extra 
supplies of sodium nitrate to assure, in case of war, maxi- 
mum activity of explosive manufactories until sufficient 
plants could be erected for the adequate manufacture of 
nitric acid from the air. The annual importation of this ma- 
terial averages 550,000 tons, which represents an investment 
of approximately fifteen million dollars. The presence of an 
extra year’s supply within our borders might prove of in- 
estimable value. If, happily, the war cloud passes, such 
accumulations of nitrate would then be gradually absorbed 
in the more peaceful lines of the fertilizer industry, and the 
cost of such preparedness be thus limited to the expense of 
storage and the interest on the funds invested. 

The phrase ‘‘chemical preparedness” refers really to the 
whole question of the status of chemical industry. Have 
we so grappled with the many questions of material national 
life that we can await future political developments with 
quiet confidence and utmost faith? Undoubtedly much has 
been accomplished, but this is no time for self-congratulation. 
Far more profitable will it be to look shortcomings squarely 
in the face, to trace influences which have retarded progress 
and to endeavor in every legitimate way to overcome such 
influences. Time does not admit of too extensive treatment 
of this subject, but there are two matters whose present im- 
portance justify further discussion. I refer to the patent sys- 
tem and to our tariff legislation. 

The apparently authentic statement that more money is 
spent in this country to secure and defend patents than is 
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earned from all those issued seems a sad commentary either 
on the morals of the nation or on the efficiency of the patent 
system. With a natural unwillingness to admit the first 
alternative we are forced then to ask wherein lies the de- 
ficiency of the patent system ? 

Primarily, and of greatest importance, is the failure of 
our people as a whole to understand the purpose of a patent 
system and its value as a national asset. Its purpose is to 
foster a creative spirit throughout our citizenry by giving to 
intellectual rights that legal protection in ownership which 
is afforded property rights, such ownership carrying with it 
the right to profit therefrom. He who creates is entitled to 
remuneration, for by his originality he places the nation in 
his debt. Such indebtedness is no hardship, for the patentee 
takes nothing away, but makes his entry in advance on the 
credit side of the national ledger. That such entries may 
represent maximum creative ability, it is essential that they 
be made in an atmosphere of good-will and in full confi- 
dence of due and prompt guardianship of the account. 

Too often the attitude of the public is one of antagonism 
to the patentee, and too often manufacturers, pursuing a 
short-sighted policy, endeavor in every way to evade his legal- 
ly conferred rights. Is it a worthy thought on the part of 
“business,” that, since inventive genius so often lacks busi- 
ness qualifications, it offers a fair field for commercial 
piracy? Let us shake off such thoughts and by codperation 
seek to promote that creative spirit, the fostering of which 
lay in the minds of those who founded the patent system. 

The value of the patent system as a national asset lies 
not only in the constant additions to daily welfare, but also 
in the eventual public ownership of the new ideas underlying 
these contributions, for the life of a patent is only seventeen 
years, during which time expenditure both of brain and of 
funds is necessary to bring the idea to its highest practical 
development; then the idea legally becomes the property of 
the nation for unrestrained use. Are we willing that this 
national asset should be depreciated by an unending tax on 
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the time, thought and finances of composite American 
genius ? 

If these general considerations ever find full lodgment in 
the public mind, there will be no difficulty in securing such 
congressional action as will perfect the patent system and 
legal procedures incident thereto, thus enabling it to serve 
fully those high ends for which it was designed. 

Finally, in the light of the present situation, may we not 
hope for more generous codperation between Congress and 
our chemical industries in solving those innate economic 
difficulties whose temporary correction can be provided for 
only through adequate tariff legislation? I realize fully that 
the trend of national opinion in recent years has been toward 
a lowering of tariffs, in the conviction that industrial giants 
were parading in the guise of swaddling clothes, but the pres- 
ent unforeseeable situation, resulting in the cessation of im- 
ports from the chemical industries of Germany, has shown to 
all several strikingly weak links in our industrial chain. We 
can not afford such. “National self-containedness” is a more 
fitting slogan for us now than “Tariff for revenue only.” If 
such links are to be strengthened, we must, as a people, meet 
the expense by giving for a reasonable time that measure of 
protection which will effect a union of capital and scientific 
skill under no undue stress of unfair foreign interference. 

No other phase of our chemical industry illustrates so 
well the point in mind as the synthetic dyestuff industry 
about which so much discussion has turned during the past 
year and concerning which even more active discussion is 
destined to be furnished during the year just ahead of us. 
Although the clamor over the shortage of synthetic dyestuffs 
in the early period of the present war was shown by unde- 
niable statistics to have had no basis in fact, nevertheless the 
present complete cessation of shipments from Germany and 
the constant inroads on the stocks in hand have now brought 
about a real and serious shortage. 

True, the total annual value of our needs in this line, 


some fourteen or fifteen million dollars, including duties 
2 
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paid, is not large as compared with the volume of many other 
industries, yet the use of the products is so ramified through- 
out industrial life, reaching in some way so many manu- 
facturing plants and threatening to affect so many laborers 
that the question naturally finds anxious utterance—‘What 
can we do about this shortage?” This question can be an- 
swered best by an unflinching facing of what we as a people 
have done, and, equally important, what we have not done. 

The synthetic dyestuff industry stands today as Ger- 
many’s triumph. It has been developed partly by that hearty 
codperation of industries and universities to which I have 
already referred, and partly by favorable legislation. It is 
permeated in every branch by the spirit of research. In its 
interlacing character it is bound together by reasonable, com- 
mon-sense cooperation, and it is long past the experimental 
stage with these attendant heavy financial losses. 

At one time we had a young industry, nine factories in 
all. It is interesting to note that during the decade 1872- 
1882, with a tariff of 50 cents per pound and 35 per cent 
ad valorem then in force, the price of “aniline red,” the prin- 
cipal dye then in use, was reduced from $6.50 to $2.25 per 
pound. With the. lowering of the tariff on dyestuffs in 1883, 
five of the factories ceased operations. I am not arguing the 
wisdom of such legislation, but am simply stating facts. 
Further, it is a matter of public record that the most earnest 
advocates of tariff reduction on dyestuffs and opponents of 
its increase were those who are now rightly so alarmed about 
the present shortage. Again I do not criticize, but state 
facts in explanation. 

In spite of these difficulties one of our factories success- 
fully undertook at one time a considerable production of 
aniline oil and other intermediate products for which we had 
depended, up to that time, on foreign countries. What was 
the result? A market flooded with these products from 
abroad at prices far below American cost of production. Why ? 
For the express purpose of throttling the new effort in this 
country, the quintessence of “dumping.” 
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What could be done in such a situation? What can be 
done today in any similar situation? It is a task too great 
for economic enterprise and there is no legal redress. In our 
intra-national conduct of business we have, by effective na- 
tional legislation, put the stamp of public condemnation on 
this practice of dumping, and have insisted that in business 
relations with each other the spirit of true democracy must 
reign, granting to each full opportunity to develop to that 
maximum to which talents and energy enable and entitle. 
I badly misjudge the temper of our people and their spirit 
of fair play, which is the essence of democracy, if, given op- 
portunity to understand this situation, they do not speedily 
set about to correct, through their representatives in Con- 
gress, this serious defect in national legislation by the enact- 
ment of an effective “anti-dumping” clause. 

To meet the present deficiency in dyestuffs some progress 
has been made. Naturally the use of vegetable dyes, at one 
time our sole dependence, has materially increased. One 
synthetic dyestuff factory has felt justified, through the 
agency of long term contracts at trebled prices with its cus- 
tomers, in undertaking the manufacture of those “inter- 
mediates” necessary in the manufacture of its specialty. The 
extremely high prices at present ruling have stimulated the 
organization of a few more manufacturing concerns. The 
Department of Commerce is seeking to aid in many ways. 
The outlook for raw material has improved through the 
realization of its waste in the beehive coke ovens, though 
most of the increased recovery is at present finding its way 
into the manufacture of explosives. After all is said, how- 
ever, the serious deficiency still exists and will continue 
unless the day of peace be inconceivably near, or prompt and 
effective measures be taken. 

It may seem strange that, with an intense demand for 
its products, an assured supply of raw material, and an 
abundant supply of technically trained chemists, the Ameri- 
can dyestuff industry shows as yet no evidence of that full 
expansion which will enable it to meet the present crisis and 
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provide in the future for our constantly growing needs. The 
explanatiun is simple: capital is not convinced that invest- 
ment in such an industry, under present conditions, is pro- 
fitable or safe—and rightly not convinced, because the opin- 
ions of experts, familiar with every phase of this industry 
in Germany and in America, agree that under presenti 
tariffs it would be unprofitable, and past experience with 
German practice justifies the fear of inordinate dumping, 
which will take place in the inevitable struggle to regain 
markets, following the return of peace. 

The prime consideration, therefore, in the immediate 
development of this industry in our midst, is congressional 
action in the form of an effective anti-dumping clause and an 
increase, for a reasonable period, of the present tariff on 
dyestuffs. As a guide to what this increase should be, we 
have the judgment of the committee of the New York Sec- 
tion of this Society, a committee representative of all in- 
terests concerned, in the persons of: B. C. Hesse, chemical 
expert in coal-tar dyes, Chairman; H. A. Metz, for the im- 
porters; J. B. F. Herreshoff, for the manufacturers of heavy 
chemicals; I. F. Stone, for the American coal-tar dye pro- 
ducers; J. Merritt Matthews, for the textile interests; David 
W. Jayne, for the producers of crude coal-tar products; and 
Allen Rogers, Chairman of the New York Section. The 
unanimous report of this committee, which was unanimously 
adopted by the Section, says: “It has been conclusively 
demonstrated during the past thirty years that the present 
tariff rate of 30 per cent on dyestuffs is not sufficient to in- 
duce the domestic dyestuff industry to expand at a rate com- 
parable with the consumption of dyestuffs in this country and 
that, therefore, all dyestuffs made from coal tar, whether they 
be aniline dyes or alizarin, or alizarin dyes, or anthracene 
dyes or indigo, so long as they are made in whole or in part 
from products of or obtainable from coal tar, should all be 
assessed alike, namely, 30 per cent ad valorem plus 714 cents 
per pound specific, and that all manufactured products of or 
obtainable from coal tar, themselves not dyes or colors and 
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not medicinal, should be taxed 15 per cent ad valorem and 
334 cents per pound specific.” 

Are the people of this country ready to codperate with the 
chemists by authorizing the prompt enactment of such legis- 
lation? If so, there need be no fear that active capital will 
be longer withheld, and thus we can feel confident of a syn- 
thetic dyestuff industry commensurate with our needs. 

As I think of the possibility of such an industry, I recall 
the words of the Swiss professor, Gnehm, who, in 1900, after 
one of his lectures on coal-tar dyes, said to me: “The 
natural home of the dyestuff industry is in your country 
and some day it will flourish there.” 

The creation of such a self-contained industry, however, 
has far deeper meaning for our national welfare than the sup- 
plying of needed dyestuffs, for such plants would constitute 
an easily convertible reserve for the manufacture of coal-tar 
explosives in times of war. 

Through its stimulative effect on research, on technique 
and in supply of material the dyestuff industry has furthered 
the development of both the explosives and the medicinal in- 
dustries. Its firm establishment here would foretell the com- 
plete development of each of this great trio of industries, 
which, as a whole, furnish the rational and economic 
utilization of that great mass of coal tar which now wastes 
itself in useless flames above the coke ovens throughout the 
Jand. 

Coéperation—it is a good word, and carries with it a 
wonderful power of accomplishment! 


Cuapet Hu, N. C. 








THE MERIT SYSTEM IN HIGHWAY WORK’ 


BY JOSEPH HYDE PRATT 


In opening this discussion on the subject, “The Merit 
System in Highway Work,” 1 am doing so without any ref- 
erence to the paper of Mr. Dana, as I have had no opportun- 
ity of reading it. 

At first glance we are apt to think of this subject as 
applying simply to “civil service” appointments and the 
inauguration in a state of the civil service method of gov- 
erning all appointments. I am not, however, considering 
the subject from this standpoint. 

I am thoroughly convinced that a “merit system” can 
very profitably be made applicable to highway work in any 
state and in such a manner that it will permeate the whole 
road organization, from the highest official to the cheapest 
laborer. 

There are certain fundamental principles, however, re- 
lating to road construction and maintenance, that must be 
recognized by the people of a state before any satisfactory 
results can be obtained: 

1. That the construction and maintenance of public 
roads must be considered as a purely business proposition. 

2. That satisfactory results can only be obtained by hav- 
ing experienced men in charge of the work. 

3. That the road work can not be used as a political 
football, and the road forces used as a medium for paying 
political debts and, at the same time, the people get a satis- 
factory expenditure of their money and a good system of 
roads. 

It may be, that in my treatment of this subject, I shall 
seem to depart somewhat widely from it and to discuss cer- 
tain subjects that have been assigned to others, but in doing 
80, it is only to be able to emphasize more fully, certain points 
of my own subject that { wish to bring out. 


1 Read before the Pan-American Road Congress, Oakland, Cal., Sept., 1915. 
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As a business proposition, it seems to me that it is neces- 
sary that we should consider our subject applicable to the 
very beginning of a road organization, namely the members 
of the “Highway Commission.” 

This commission should, so far as possible, be non-po- 
litical and made of men who are interested in the road work 
of their state, and so appointed that only a certain percent- 
age of their number shall retire at one time, and this com- 
mission shall have a similar relation to the highway work 
that a board of directors has to the work of their corporation. 
In some states the members of the highway commission are 
appointed directly by the governor of the State and repre- 
sent the state at large,—in others they have to be appointed 
from certain districts of the state so that each section of the 
state will be represented in the commission. Members of the 
commission are sometimes designated by the General As- 
sembly of a state. In certain instances they are members of 
the Council of State; in others they are professors of civil 
engineering of the state university and colleges; and in some 
states it is a combination of both. In several states the 
personnel of the commission is so regulated that at least a 
certain percentage must be of the minority political party of 
that state. These varied methods of forming a highway com- 
mission have been brought about, undoubtedly, by the people 
beginning to realize that their highway commission must be 
appointed or made up in the interest of the highway work of 
their state. As the people realize the necessity of this and 
demand it, they can and will get the kind of a commission 
they want. 

LENGTH OF SERVICE 


To this commission should be given the authority of the 
employment of the State Highway Engineer or State High- 
way Commissioner, for, with a commission as outlined 
above, much better results will be obtained by its appoint- 
ment of the engineer, than if he is appointed by a Governor, 
whose term of office may be only two years. To the Com- 
mission should also be given the authority to designate the 
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salary of the State Highway Engineer or State Highway 
Commissioner and all other employees. With this authority, 
the commission is in a position to obtain the services of an 
engineer who is in every way qualified to fill the position, and 
he must be a man of wide experience in highway work and 
also have executive ability. I believe that such a commission 
as I have mentioned, will appoint the State Engineer on ac- 
count of merit and not for political reasons; for worth and 
not for favoritism. 

The value of such an engineer to the state obtaining his 
services, rapidly increases with the length of service and, 
therefore, it is to the material advantage of the state to retain 
the services of such a man, and the engineer must have some 
assurance that the character of his work will determine his 
length of service. 

When the engineer is appointed by the governor there is 
very apt to be a change of engineers with change of governor, 
particularly if there is a political party change at the same 
time. With the appointment by a commission, as outlined 
above, there is but little chance of change of state engineer 
even with change of political party. Many state universities 
are governed by boards of trustees, appointed by the general 
assembly or governor and this board elects the president of 
the university. We do not expect this president of the uni- 
versity to be changed because a new governor has been elected 
or because the other political party has come into power. 
Why cannot the same procedure be expected in the appoint- 
ment of a State Highway Engineer? I not only think we 
should expect it, but we will have it. The people of a state 
would not stand for the change of the president of the uni- 
versity because of a political change in government, and the 
people are not going to stand much longer such changes in 
state highway engineers and similar officials. The people 
will dictate when aroused and they are now dictating that 
political changes in government shall not cause changes in 
our highway forces. 

To our State Highway Engineer should be intrusted the 
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selection of all others who are to carry on the road work of 
the state, and their appointment will be subject to the ap- 
proval of the Commission. This, again, is in accord with the 
selection of professors, instructors and assistants by the 
president of the state university. 

Again the State Highway Engineer must have the au- 
thority to discharge any and all employees connected with 
the road work. Many a State Highway Engineer today is 
handicapped in his work by having in his department men 
who are inefficient, but for political reasons must not be re- 
moved from office. This is wrong; is not fair to the engineer, 
and it is decidedly not in the interest of the people of the 
state. 

In the selection of his assistants, the State Engineer must 
of necessity obtain such men as are qualified to do satisfactor- 
ily, the work required of them, and, being in a position to 
assure them that their length of service and remuneration 
will be dependent upon their ability and development, will 
enable him to secure a higher class of men for the work. An 
assistant engineer, who continues in the service of the state 
highway engineer, should become of more and more value 
to him and to the work of the state, and, if he does not develop 
in this way, his services either will not be needed or he will 
be retained with no advance in salary. 

Permanency of employment of road officials is, unques- 
tionably, in the interest of economic road building; while a 
constant change by a state of its highway engineer is to be 
deplored because it will usually mean a constant change, 
instead of a continuing and expanding policy; yet it is al- 
most as disastrous to a state’s road work for the road forces 
to be constantly changing. 

Compare Massachusetts with a continuing policy, with 
New York, with a changing policy, and the resultant road 
work is all in favor of Massachusetts. 

The merit system is not only applicable to the engineers, 
but also to superintendent, foreman and in fact to every 
man on the job. 
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A superintendent’s value is dependent upon how success- 
fully he can follow the instructions of the engineer and 
Sandle his construction and maintenance forces, and this lat- 
er will depend largely on how wisely the superintendent has 
selected his foreman, who is in actual charge of the laborers. 
It is practical for the engineer to keep in close touch with all 
construction work so that by means of system of “cost ac- 
counting” he will know accurately the value of each foreman 
and if a certain foreman is not obtaining similar results in 
the same kind of work and with similar equipment as the 
other foreman, then he is not the man for the place. I could 
cite instances where counties have saved thousands of dollars 
from the fact that the engineer was able to know what his 
superintendent and forman were worth to him; and, on the 
other hand, we have instances where counties have, undoubt- 
edly, lost as much as fifteen thousand dollars and more of the 
value of a two hundred thousand dollar bond issue, by not 
keeping an accurate cost account. 

These men, realizing that their employment is dependent 
upon themselves and that, if they make good, their employ- 
ment is practically continuous, will give better and better 
results the longer they continue in the service of the engineer 
and consequently are of more value to him. Are they not, 
therefore, worth more money to him? And is he not war- 
ranted in paying them higher salaries ? 

In my own state, North Carolina, we are inaugurating 
a system by which our better superintendents and foremen 
are kept constantly at work by transferring them from county 
to county and we are now in a position where we can com- 
mand the services of the best of these men. 


Cuape, Hint, N. C. 











OUR MOUNTAIN SHRUBS! 


BY W. C. COKER 


In speaking of shrubs, I feel that I have been asked to 
introduce your best friends, and if much that I have to say is 
already very familiar to you, I hope you will forgive me. 
I have to take for granted sometimes a lack of knowledge 
that does not exist, especially in an audience of this kind 
where there are so many who take an intelligent interest in 
natural history. 

I do not feel a stranger in Montreat, as I have visited 
you several times before. About two years ago I came here 
and had the great pleasure of studying the wonderful vege- 
tation of this neighborhood. I have just collected in these 
woods and brought in here to show you a few shrubs that are 
commonest in Montreat, and I am going to talk for a while 
about Montreat shrubs, and about North Carolina shrubs in 
general. 

Perhaps you do not realize how slowly shrubs have come 
to be appreciated, even by intelligent people. When I was a 
boy, the ordinary garden or yard had no shrubs at all except 
a few specimen individuals of syringias, and probably a crepe 
myrtle and euonymus or two near the steps. Instead of hav- 
ing shrubs, they had flowers like zinias, phlox, petunias, etc., 
and frequently these were planted in beds laid out right in 
front of the house, or scattered indiscriminately in the 
grass. 

I might say that the most significant change in the ideas 
of landscape effect and decorative use of plants in the past 
twenty-five years has been due to the final appreciation of 
the fact that shrubs, when properly chosen and placed, are 
perhaps the most important element in the decorative treat- 
ment of a home of average size. In such a place a few trees 
are all that can be used, but many shrubs of considerable va- 


riety may be placed to fine effect. In parks and other large 
a. An address delivered befor the N. C. Forestry Association, Montreat, N. C., 
July, 1915. 
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expanses the trees must still hold first place, but even there 
the shrubs are a close second, and in a yard of half an acre, 
for instance, the shrub is the most important element that can 
be used in decorative planting. 

Now, this was not a recognized fact in American homes 
until comparatively recent times. Such landscape architects 
as Olmstead and Nolen, for example, have done a great deal 
in this country to make the people realize that shrubs, and 
principally our own native ones, can be used with fine effect 
in large masses. And if you will allow me to make any sug- 
gestions for change here in Montreat, I would say that you 
have not enough shrubs in the grounds. That is the only 
thing that I can think of for improvement in Montreat. It 
would pay everybody to put more of them around their 
homes, and especially in the large plots around the hotels. It 
would make a wonderful change in the appearance of the 
place if many more shrubs were planted. 

The Europeans were the first to appreciate the American 
shrubs. These magnificent rhododendrons that surround you 
here as a wonderful free gift of nature are shown in great 
variety and beauty at Kew Gardens, London. If you will go 
there you will find a collection of these plants of all colors 
and kinds bordering the sides of a beautiful shaded gien. At 
blooming time this glen is one of the most marvelous sights in 
the world, and thousands of people go there to see it. Until 
rather recent years one had to go to Europe to see many of 
our handsome American shrubs and trees at their best in cul- 
tivation, and even now this is still true in many cases. But 
things are now beginning to change and we are using our 
native plants more and more. Professor Sargent, director of 
the Arnold Arboretum near Boston, has, for example, a gar- 
den of American rhododendrons which is perhaps equal to 
the display at Kew Gardens. 

In the early days the Europeans sent their explorers over 
here to get American plants. These men penetrated the 
primeval wilderness of these mountains and passed not far 
from this very spot. Such men as André and Francois Mi- 
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chaux, Mark Catesby and John Fraser traveled extensively in 
the United States and sent to England and France seeds and 
living plants of a great many of our trees and shrubs. Mi- 
chaux had a propagation garden at Ten Mile Station, near 
Charleston. He would assemble his plants there and at inter- 
vals would pack them carefully and send them to France. The 
two Michaux, father and son, did more than any others to 
open up the immense wealth of American trees and shrubs. 
They sent many beautiful things to Europe, where they were 
highly appreciated and became established immediately as 
among the most cherished treasures of their gardens and 
parks. It was one of the most exciting times in the botanical 
history of Europe when these pioneers were discovering the 
things that so many of us pass by without a glance, and send- 
ing them home as rare and wonderful things. 

The flora of North Carolina is extremely rich. We have 
a vague notion that we are rich in North Carolina, but as to 
details of any kind we generally fail to specify when ques- 
tions are asked. I am now going to give you a few facts, or 
as nearly facts as I can make them, in regard to the tree and 
shrub flora of North Carolina. 

We have in North Carolina 182 species of trees native to 
the state; that is, 182 kinds which were found here by the 
first discoverers of North Carolina, the Indians. In addition 
to these there are 10 others which are established but exotic 
to North Carolina (this does not include apple and peach, 
which are occasionally spontaneous near residences).” This 
gives us a total of 192 trees for the state. 

Now I shall have to explain this just a little. You all 
know the hawthorns, or red haws, one of which is the prin- 
cipal hedge plant of England, the thorn or quick so often 
mentioned in English literature. Now the species of haw- 
thorn are in a remarkably unstable state, so much variation 
occurring in all directions that it is impossible to distinguish 
clearly many of the species or to tell certainly how many 
"2 "These introduced species are: Ailanthus glandulosa, Albizzia julibrissin, 


Gleditschia triacantha, Morus alba, Paulownia tomentosa, Prunus avium, 
Prunus cerasus, Prunus angustifolia (P. chicasa), Salix alba, Salix babylonica. 
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there are. There are not any two botanists in the whole 
country who will agree on how many hawthorn species there 
are in North Carolina. Mr. Beadle, of Biltmore, in his treat- 
ment of the genus in Small’s Flora, credits 36 species to this 
state, but if the whole state were carefully explored it is 
almost certain that a good many other species of equal value 
to certain of these could be added to this number. In fact 
Ayres and Ashe in their list of Appalachian shrubs and trees 
give 16 arborescent and 30 shrubby species of Crataegus, 
making 46 species for these mountains alone. This will give 
you some idea of how botanists disagree as to where to draw 
the species lines in this genus. 

In saying that we have 192 species of trees, I am simply 
taking one man’s idea of the number of hawthorns of tree 
size (above shrub size) that occur in this state. The opinion 
that I have followed is that of Dr. Britton, of the New York 
Botanical Garden, author of a valuable work on the trees of 
North America. According to Dr. Britton we have in this 
state 13 hawthorns that are about shrub size. That is prob- 
ably not the number that would be given by any other botan- 
ist, but I take this number in making up my total. 

In regard to the shrubs, we have 227 native and natural- 
ized species, not counting the hawthorns, but this is count- 
ing 24 species that are also included under trees. I will sup- 
pose arbitrarily that we have 20 species of hawthorns of 
shrub size. These with the 13 that we have called trees make 
less than Mr. Beadle’s number, and less than Ayres and 
Ashe’s number for the mountains alone, but I will err on the 
safe side. This will give us 247 shrubs. To this number add 
192 trees and we have 439. Deduct 24 species counted twice 
and we have 415 trees and shrubs not counting the vines. As 
there are 42 vines in North Carolina this will bring the total 
number of woody plants to 457. It is a remarkable fact that, 
so far as I know, there is only one of our shrubs growing wild 
in North Carolina that is not native, whereas there are 
ten trees that are not native. We have more shrubs than trees 
and yet there is only one that is naturalized from beyond 
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our borders. It is the Scotch broom of which you have so 
often heard. Prof. J. S. Holmes, our state forester, has 
found that this interesting plant is now perfectly well estab- 
lished on some rocky hills in central North Carolina. 

Four hundred and fifty-seven is a very large number of 
woody plants for one state to possess, but even so we cannot 
claim to stand first among the states in this respect. Accord- 
ing to Small’s recent manuals Florida has 366 trees and 538 
shrubs including the woody vines. He has since found two 
more trees in that state, thus bringing the trees up to 368. 
But we cannot arrive at the correct number of species of 
woody plants in Florida by adding these figures together, for 
many species are included in both the tree and shrub books. 
I have not taken time to sift out the true number. 

Referring to figures now at hand we find that Minnesota 
is credited with 274 species of trees, shrubs and vines (Clem- 
ents, et al., Minnesota Trees and Shrubs, p. 12), and Ala- 
bama with 343 species and varieties (Mohr, Plant Life of 
Alabama, p. 44). It is surprising to find that California has 
only 94 species of trees (Jepson, T'rees of California, p. 13). 
In Chapel Hill we have 13 species of oaks, while the whole 
State of California has but 14 species. 

We are situated in a remarkbly favorable way for a va- 
riety of vegetation. Down in the southeast corner of North 
Carolina on Smith’s Island is found the tall palmetto, exactly 
the kind that grows in Florida. At the other extreme, on the 
tips of Grandfather, Craggy, Roan and other of our moun- 
tains there are plants that are not known elsewhere south of 
New York. We have kinds native to Labrador and kinds 
native to the tropics. 

More than three-fifths of the shrubs that are native to 
North Carolina are ic to these mountains around you, 
and the great majorityfcan be found within easy walk of 
Montreat. Of the 247/for all the state 154 (including 10 
hawthorns) are nativefto the mountains. 

I wish there wereftime to go into some detail as to the 
peculiarities of shrubs\their habits, and requirements, but a 
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few words must suffice. While passing through the dryer 
and hotter coastal plane, you will notice that nearly all the 
shrubs are confined to the swamps, bogs and low grounds. In 
the dry sandhills grow scarcely any shrubs, the few perennial 
plants that grow there, except trees, are particularly pro- 
tected against desiccation by fleshy leaves and stems or large 
underground stems or roots where water can be stored. Such 
are red root or Jersey tea, a shrub with large roots, the cactus 
with fleshy jointed stems, yucca with thick fleshy leaves, 
queen’s delight with fleshy stems and leaves. Though these 
have only a shallow rooting system, they can store up water 
in wet seasons and use it when dry. The great majority of 
shrubs are not strongly protected against desiccation and 
with their shallow rooting systems must suffer or even perish 
in dry weather unless growing in swampy situations or, as 
here in the mountains, in a less trying climate. 

A saturated soil contains very little air and is not suitable 
for plants with deep root systems. Only trees with highly 
specialized roots, such as black gum and cypress and juniper 
san overcome the disadvantages of such conditions. Their 
roots are furnished with large air chambers, which enable the 
air to pass down from above. These air spaces make the roots 
so light that when we were boys we used them for corks. Trees 
without deep roots will be blown down, but shrubs are not 
much exposed and are therefore better fitted to live in 
swamps where the surface roots are a great advantage. 

As I was walking about here yesterday, I was reminded 
of an English woman who visited our states about 85 years 
ago. She was Mrs. Trollope, the mother of Anthony Trol- 
lope, the famous English novelist. I do not know why she 
came, and from her book on “Domestic Manners of the Am- 
ericans” I think she was sorry that she did. Even after so 
long a time it will pay us to read this book, although we have 
outgrown many of the worst vulgarities of those days. The 
only passage in the book that expresses unmodified enthusi- 
asm and enjoyment was that in which she refers to her trip 
through the mountains. She passed through Virginia at the 
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time the rhododendrons and azaleas were in bloom, and she 
did not allow her disappointment in America to shadow her 
joy in the panorama of beauty that revealed itself from the 
car window. 

As an illustration of American manners, Mrs. Trollope 
tells of the superior delicacy of a man at whose house she was 
spending a few weeks. Whenever she would try to give him 
some true conception of the English people he would not 
contradict, but would put his feet on the mantelpiece and 
whistle the Star Spangled Banner. This he took to be the 
most refined way of showing his disgust for all things Eng- 
lish. It must be remembered that this was not very long 
after the war of 1812. 


Many of the shrubs that you have right here in Mon- 
treat are among the most prized in the gardens of two 
continents. Rhododendrons, kalmias, azaleas, syringas (as 
we call them, in reality Philadelphus—the botanical name of 
the lilac is Syringa), spireas, sweet shrub, viburnums—all of 
these are very attractive and have been used in gardens for 
many years. The sweet shrub all of you know. Red haws 
are also commonly planted for decorative purposes. This 
beautiful, purplish-red flower that I have here is the flower- 
ing raspberry. I have not at hand a specimen of the elder- 
berry, but it is a really fine shrub when properly used. Sev- 
eral years ago I visited the greatest nursery in the world, 
near London, England. The superintendent took me all 
over it, and at one point drew me aside to show me a par- 
ticular treasure. “This is the plant we are most proud of 
this summer,” he said as he pointed out a large American 
elderberry plant covered with its delicate white flowers. A 
shrub is not without honor save in its own country. 

The dwarf locust with its conspicuous pink flowers is 
very pretty. We have some of them in the arboretum at 
the University. 

The grapes being vines are not technically shrubs, but we 
must not pass them by for that reason. I have here two 
species. Now these two species are the parents of the great 

3 
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majority of bunch grapes that grow in our gardens. This 
one, the Northern fox grape (Vitis labrusca), is the parent 
of the most famous—the Concord. The Concord grape ap- 
peared in this way. In Concord, Mass., where were the 
homes of Emerson and Hawthorn, and Thoreau, and Alcott, 
there also lived Ephram Bull on the main street. In the year 
1840 some children one day gathered bunches of the wild 
northern fox grapes near his house and brought them up in 
the yard to eat. The pulps were thrown about the yard. The 
next year about a dozen plants came up from the seeds. Mr. 
Bull became interested and thought he would see how some 
of these plants would come out. He trailed one up on the 
fence and let it alone. In a few years it produced fruit that 
was far superior to the wild parent, and was moreover full 
of vigor and very prolific. Mr. Bull named it the Concord 
and all the millions of vines of that variety now have de- 
scended by slips and cuttings from that one. 

The Catawba grape, another of our best and most popular 
bunch grapes, is also a seedling of the wild fox grape. It is 
of particular interest to us for it originated in the woods in 
Buncombe County, in a community called Murraysville, 
about ten miles southeast of Asheville. The grape remained 
in obscurity until it was distributed by John Adlum of the 
District of Columbia, a pioneer benefactor of American horti- 
culture. Other fine grapes that have come from this north- 
ern fox grape, directly or indirectly, are Delaware, Niagara, 
Worden, Moore’s Early, Eaton, ete. 

This other grape that I have in my hand is the South- 
ern summer grape (Vitis labrusca). From it have come the 
Norton’s Virginia, Le Noir, Herbemont, and a good many 
others. 

You do not have the muscadine or bullis grape wild here 
in Montreat, but with us in the low country it is highly re- 
spected as the parent of our delightful seuppernong and also 
of the James grape, Thomas, Flowers, ete. 

Here is another interesting shrub that is now used much 
in landscape gardening. If you get any Boston landscape 
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man to lay our your grounds, he is almost sure to use some 
of these as marginal planting for the rhododendron and azalea 
borders, to fill in beneath them and touch the ground. Its 
name is yellow root, so called on account of the very bright 
yellow root. The stem also is yellow. This yellow pigment 
makes a persistent dye that was much used by the Indians, 
and is, I think, still used by the mountain people of this 
section. The plant has a little greenish blossom with a slight 
tint of purple. 

The naming of plants is not entirely a bit of imagination, 
though some of it is. Many plants are named for their 
qualities, but many are named for men or states or countries, 
and some even for sentimental reasons, as to compliment a 
sweetheart. 

Carolus Linnaeus, the great Swedish botanist, and 
founder of botanical nomenclature, named many of our 
plants that were sent to him by collectors in the early days. 
He used every possible consideration in naming plants, fre- 
quently as a compliment to his friends, anf often to perpetu- 
ate the names of the collectors or states. But often he was 
purely fanciful, and sometimes perpetrated jokes with his 
naming. 

There is a genus of flowers, some of them wild here, that 
is closely related to the Wandering Jew. They have pretty 
blue flowers that are conspicuous along embankments here. 
In studying the flowers of one of these plants Linnaeus found 
that they had two kinds of stamens; some perfect that pro- 
duced pollen, and others sterile that produced nothing. When 
he saw this it reminded him of three Dutch friends of his 
named Commelin. They were brothers and all botanists. 
Two of them were energetic men and published a good leal 
of botanical investigation. The other brother was intelligent 
but too lazy to publish anything. He would not take that 
much trouble. So Linnaeus named this plant after the Com- 
melin brothers who were also of two kinds, fertile and sterile. 

Here is the witch hazel which all of you know. It is from 
this, by distillation, that they make the witch hazel that is 
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used for cosmetics and other purposes. It is common here in 
Montreat. These peculiar cone-shaped excrescences all over 
the leaves that disfigure them so are galls that are caused by 
a kind of plant louse. Here are some of the witch hazel pods, 
and this fall if you will bring these in and put them on the 
mantel, you will have startling moments when they will pop 
open with a loud report and send the seed across the room 
many feet. In its time of flowering the witch hazel is quite 
remarkable. It scoffs at the seasons and blooms in the fall, 
scmetimes as late as November or December. The flowers 
are plentiful and quite pretty and it is much desired for its 
lateness. 

Here on the other hand is the shrub which is the earliest 
to flower in the spring. Certainly nothing can be more de- 
serving of our affection than the courageous flowers that give 
us the first intimation that life is coming in the spring. It 
has a marvelously happy effect on one’s disposition to see 
these beautiful, long yellow catkins of the alder shedding 
their abundant pollen in the chilly days of the early spring. 

The buffalo nut or oil nut that you see here is a remark- 
able shrub that grows parasitically on the roots of other 
plants. It has a large nut with acrid juice. 

Here is the horse sugar (Symplocos tinctoria) which has 
small clusters of greenish-yellow flowers in spring. The 
leaf, if you taste it, is decidedly sweet, and this makes it easy 
to distinguish this shrub from all others. Animals eat it with 
much avidity. 

The mountain pepper bush has white flowers with a de- 
licious odor. It is certainly worthy of cultivation. 

This wild species of hydrangea, the tree hydrangea (/Hy- 
drangea arborescens), is not so handsome as the Hydrangea 
paniculata from Japan which is generally cultivated, but it is 
well worth while when planted in cool places and is often 
used in gardens. 

Huckleberries are, of course, common, and there are 
many kinds of them. Here is the high-bush huckleberry 
and the low bush huckleberry, and there is another one, the 
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blueberry, which comes later on. The squaw huckleberry has 
a large greenish berry which is white or pink when ripe. It 
is bitterish but not at all poisonous. 

The heath family, to which these huckleberries belong, 
contains the greatest number of our shrubs of any family. 
Among them are rhododendron, azalea, arbutus, kalmia, 
sweet pepper-bush, wintergreen, fetter-bush, andromeda, 
stagger-bush, cranberry, and other plants less conspicuous 
which we would hardly recognize as of any consequence. It 
contains 54 of our North Carolina shrubs. Next comes the 
rose family with 45 species, including 20 hawthorns, the 
classification of which, as I have already said, is in such a 
badly confused state that it is impossible to say how many 
there really are. Even if the number of species were agreed 
on, their separation into trees and shrubs would be largely 
arbitrary. Other well known members of this family are 
roses, blackberries, raspberries, plums and cherries. 

The Saxifrage family has ten species including syringas, 
hydrangeas, gooseberries, currants, etc. The holly family 
includes twelve species in North Carolina. That is, we have 
twelve bush forms of holly, leaving out the well known tree 
with the prickly leaves. Several hollies that I include in the 
shrubby forms, such as Ilex vomitoria, I. cassine, and I. dect- 
dua may also become small trees. 

Other important families are the sumachs, with nine 
species; the honeysuckle family with sixteen species; and the 
St. John’s-Wort family with thirteen species. 

These references are only to the shrubs and do not include 
vines, which, with the exception of a few grapes, we have not 
treated at this time. 

Below is appended a table showing in convenient form the 
number of woody plants in our state: 


Native trees 
Naturalized trees 


Total trees 





Number of woody plants in North Carolina 


The 24 species counted twice, because sometimes shrubs 
and sometimes trees, are as follows: 


Amelanchier oblongifolia (T. & G.) Roem. 
Aralia spinosa L. 

Asimina triloba Duval. 

Castanea pumila (L.) Miller. 
Cyrilla racemiflora L. 

Hamamelis virginiana L. 

Ilex Beadlei Ashe. 

Ilex cassine L. 

Ilex decidua Walter. 

Ilex montana T. & G. 

Ilex myrtifolia Walter. 

Ilex vomitoria Ait. 

Kalmia latifolia L. 

Prunus angustifolia Marsh. 
Prunus virginiana L. 

Rhamnus caroliniana Walt. 
Rhododendron catawbiense Michx. 
Rhododendron maximum L. 

Salix discolor Muhl. 

Rhus Vernix L. 

Symplocos tinctoria (L.) L’Her. 
Viburnum Lentago L. 

Viburnum obovatum Walt. 
Vaccinium arboreum (Marsh.) Nutt. 


I add below a list of the shrubs that grow in our North 
Carolina mountains at an elevation of 2,000 feet and over: 
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SHRUBS OF THE NORTH CAROLINA MOUNTAINS 
GYMNOSPERMS 


Coniferae (Pine Family): 
Juniperus communis L. 

This is one of the rarest of North Carolina plants. 
The upright form has been collected on Crowder’s 
Mountain, Gaston County (Gray Herbarium). A 
prostrate form of it has been collected on Mt. Satula, 
Macon County, by the Biltmore staff and is determ- 
ined by them as J. nana, Willd. (= J. communis, 
var. montana, Ait.). We have not counted this as 
separate in making up our totals. 


MONOCOTYLEDONS 


Gramineae (Grass Family): 
Arundinaria tecta (Walt.) Michx. 


DICOTYLEDONS 


Salicaceae (Willow Family): 
Salix tristis Ait. 
Salix humilis Michx. 
Salix cordata Muhl. 
Salix sericea Marsh. 
Salix discolor Muhl. 


Myricaceae (Wax Myrtle Family) : 

Comptonia asplenifolia Ait. Curtis gives this only in 
Middle and occasionally in Lower District, but it is 
not uncommon at elevations of 3,000 to 4,000 feet, as 
on Pisgah, Crowder’s Mountain and along the Blue 


Ridge. 


Cupuliferae (Birch Family) : 
Corylus americana Walt. 
Corylus rostrata Ait. 
Alnus crispa (Ait.) Pursh. (A. viridis, Gray’s Manual, 
Ed. 6). 
Alnus rugosa (Du Roi) Spreng. 
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Santalaceae (Sandlewood Family) : 
Pyrularia pubera Michx. 
Nestronia umbellula Raf. (Darbya umbellulata Gray). 
Buckleya distichophylla (Nutt.) Torr. 


Loranthaceae (Mistletoe Family) : 
Phoradendron flavescens (Pursh.) Nutt. 


Ranunculaceae (Crowfoot Family) : 
Zanthoriza apiifolia L’Her. 


Calycanthaceae (Sweet Shrub Family) : 
Calycanthus floridus L. 
Calycanthus fertilis Walt. This includes, according to 
Gray’s Manual, 7th. Ed., both C. laevigata and C. 
glauca Willd. as given in Curtis’ list. 


Berberidaceae (Barberry Family) : 
Berberis canadensis Mill. 


Ericaceae (Laurel Family) : 
Benzoin aestivale (L.) Nees. 


Saxifragaceae (Saxifrage Family) : 
Philadelphus inodorus L. 
Philadephus grandiflorus Willd. 
Hydrangea arborescens L. 
Hydrangea cinerea Small. 
Hydrangea radiata Walt. 
Itea virginica L. 
Ribes cynosbati L., and var. glabratum Fernald. 
Ribes gracile Michx. 
Ribes rotundifolium Michx. 
Ribes prostratum L’Her (R. glandulosum Grauer). 


Hamamelidaceae (Witch Hazel Family) : 
Hamamelis virginiana L. 


Fothergilla Major Lodd. 


Rosaceae (Rose Family) : 
Physocarpus opulifolius (L.) Maxim. 
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Spirea corymbosa Raf. 

Spirea virginiana Britton. 

Spirea salicifolia L. 

Spirea tomentosa L. 

Aruncus sylvester Kost. (A. Aruncus Karst.) 

Pyrus arbutifolia (L.) L. f. 

Pyrus melanocarpa (Michx.) Willd. 

Crataegus—numerous uncertain species (not enumer- 
ated). 

Rubus idaeus L. var. aculaetissimus (C. A. May) R.&T. 

Rubus occidentalis L. 

Rubus odoratus L. 

Rubus allegheniensis Porter (R. nigrabaccus Bailey). 

Rubus canadensis L. 

Rubus hispidus L. 

Rubus villosus Ait. 

Rosa carolina L. 

Rosa humilis Marsh. 

Prunus virginiana L. 

Prunus cuneata Raf. This seems to have been found 
so far only in Henderson County (Biltmore Herb, 
N. Y. Bot. Garden, W. W. Ashe). 

Prunus umbellata Ell. Recently added to North Caro- 
lina by Memminger’s list of Henderson County plants 
in Mircne rt Journat 30: 136, 1915. 


Leguminosae (Pulse Family) : 
Amorpha fruticosa L. 
Amorpha virgata Small. In Ayres and Ashe’s list. 
Amorpha montana Boynton. 
Robinia hispida L. 
Robinia Boyntonii Ashe. 


Rutaceae (Rue Family) : 
Ptelea trifoliata L. 


Anacardiaceae (Cashew Family): 
Rhus radicans L. 
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Rhus Toxicodendron L. (R. quercifolia (Michx.) Steud. 
This is given in Ayres and Ashe’s list of Appalachian 
shrubs, but Curtis gives it only “From the coast to the 
lower part of the Upper District,” and Small says: 
“In pine woods and the foot hills.” 

Rhus vernix L. 

Rhus typhina L. 

Rhus glabra L. 

Rhus copalina L. 

Rhus canadensis Marsh. (R. aromatica Ait.). 


Aqutfoliaceae (Holly Family) : 

Ilex verticillata (L.) Gray. 

Tlex laevigata (Pursh.) Gray. 

Tlex longipes Chapm. In Ayres and Ashe’s list. 

Ilex decidua Walt. 

Ilex monticola A. Gray. 

Ilex Beadlei Ashe. 

Celastraceae (Staff Tree Family) : 

Euonymus atropurpureus Jacq. This is one of the 
rarest plants in North Carolina and is known in col- 
lections only from Chapel Hill. It is given in Ayres 
and Ashe’s list of Appalachian shrubs, but probably 
without exact data, as Mr. Ashe informs me that he 
has not seen it. Mr. F. E. Boynton, of Biltmore, 
writes me that he once saw it near Hewits Station, 
Swain County. 

Euonymus americanus L. 

Euonymus obovatatus Nutt. This is given in Mem- 
minger’s list of Henderson County plants. Gray’s 
Manual gives it only from W. Ontario to Pa., Ky., 
Ill. Small’s Flora from Ontario to Penn., Ill. and 
Tenn. The Biltmore Nursery staff have grown what 
they took to be this species from Craggy Mountains. 

Pachistima Canbyi. A. Gray. Small gives this from 
North Carolina and Virginia; Gray’s Manual from 
Virginia and West Virginia. 
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Staphyleaceae (Bladder Nut Family) : 
Staphylea trifolia L. 


Rhamnaceae (Buckthorn Family) : 
Rhamnus lanceolata Pursh. Collected in 1843 near 
Hendersonville by Asa Gray. Not in Curtis’ or 
Ayres and Ashe’s list. 
Ceanothus americanus L. 


Ternstroemiaceae (Camellia Family) : 
Stewartia pentagyna L’Her. “From Wake to Chero- 
kee”: Curtis. This has been collected at Mt. Airy, 
Highlands, Macon County, Cherokee County, etc. 


Hypericaceae (St. John’s-Wort Family) : 
Asyrum hypericoides L. 
Hypericum graveolens Buckley. 
Hypericum prolificum L. 
Hypericum densiflorum Pursh. 
Hypericum Buckleyi M. A. Curtis. 
Hypericum nudiflorum Michx. 
Hypericum glomeratum Small.‘ 


Cistaceae (Rockrose Family) : 
Hudsonia montana Nutt. “Dry summit of Table Rock 
and adjacent peaks”: Small. 


Araliaceae (Ginseng Family) : 
Aralia spinosa L. 


Thymelaeaceae (Mezereum Family) : 
Direa palustris L. 


Ericaceae (Heath Family) : 
Clethra acuminata Michx. 
Azalea arborescens Pursh. 
Azalea viscosa L. and var. nitida (Pursh.) Britton. 
Azalea lutea L. 
Azalea canescens Michx. 


*Summits of Grandfather Mountain, Table Rock, Etc. A number of species 
of Hypericum that are perennial at base only are not considered shrubby 
and are omitted. 
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Azalea nudiflora L. 

Rhododendron Vaseyi Gray. 

Rhododendron maximum L. 

Rhododendron catawbiense Michx. 

Rhododendron carolinianum Rehder. 

Rhododendron minus Michx.® 

Menziesia pilosa (Michx.) Pers. 

Kalmia angustifolia L. 

Kalmia carolina Small. 

Kalmia latifolia L. 

Leucothoe Catesbaei (Walt.) Gray. 

Leucothoe recurva (Buckley) Gray. 

Leucothoe recemosa (L.) Gray. In Ayres and Ashe’s 
list. 

Dendrium prostratum (Loud.) Small. 

Dendrium Hugeri Small. 

Chamaedaphne calyculata (L.) Moench. 

Pieris floribunda (Pursh.) B. & H. 


Xolisma ligustrina (L.) Britton. Ayres and Ashe’s 
list. 


®In Rhodora 14:97, 1912, Alfred Rehder sets forth the interesting fact, 
discovered at the Arnold Arboretum, that what we have been calling Rhodo- 
dendron punctatum is in reality composed oi two aistinct species, the real R. 
punctatum Andr., lower altitudes in N. C., S. C. (?), Tenn., Ga. and Ala., 
and an unnamed form seemingly confined to the higher altitudes in North 
Carolina. To this last Rehder gives the name R. carolinianum, and he sup- 
plants the name punctatum of Andrews for minus of Michaux which antedated 
it for the low-altitude form. After giving a detailed description of his new 
species Rehder says: “Rhododendron carolinianum is easily distinguished 
from R. minus by the short and wide tube of the corolla as long as, or slightly 
shorter than the lobes; the corolla is usually not spotted and is glabrous 
outside, the leaves are generally broader, less pointed and of thicker texture, 
the branches are shorter and stouter forming a compact, usually low shrub 
and the flowers appear several weeks earlier, before the young leaves 
are out. As an ornamental plant it is superior to R. minus and has proved 
perfectly hardy at the Arnold Arboretum and at General Weld’s garden at 
Dedham where a large number of plants nave been established for several 
years, 

He also says that R. carolinianum “forms a low compact bush with 
broad leaves, flowering after the middle of May before the development of 
the shoots of the year, while the otaer plant (R. minus) which agrees exactly 
with the form figured by Andrews and cultivated formerly in European 
gardens, is a taller loose-growing shrub with narrower leaves, and it flowers 
about four weeks later, when the young shoots springing from below the in- 
florescence are already developed and overtop it. Generally the differ- 
ences as regards habit, shape of the leaves, time of flowering and also the 
shape of the corolla are about the same as those between R. catawbiense and 
R. maximum, only in a lesser degree. In examining the available herbarium 
material I find that both forms are native to the Southern Atlantic States; 
the low compact form being apparently restricted to the high mountains of 
North Carolina, while the other form inhabits lower altitudes and has a 
wider distribution.” 
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Epigaea repens L. 


kh. Gauligria procumbens L. 


Gaylussacia dumosa (Andr.) T. & G. 

Gaylussacia frondosa (L.) T. & G. 

Gaylussacia ursina (M. A. Curtis) T. & G. 

Gaylussacia baccata (Wang.) C. Koch (G. resinosa 
(Ait.) T. & G.) 

Vaccinium arboreum (Marsh) Nutt. 

Vaccinium stamineum L. 

Vaccinium malanocarpum Mohr. 

Vaccinium corymbosum L. We may also have the var. 
amoenum (Ait.) Gray. In Ayres and Ashe’s list 
V. virgatum occurs in error for V. corymbosum. 

Vaccinium atrococcum (Gray) Heller. 

Vaccinium pallidum Ait. 

Vaccinium vacillans Kalm. 

Vaccinium hirsutum Buckley. 

Vaccinium erythrocarpon Michx. 

Vaccinium Oxyecoccus L.° 


Styracaceae (Storax Family) : 
Symplocos tinctoria (L.) L’Her.‘ 


Caprifoliaceae (Honeysuckle Family) : 
Diervilla Lonicera Mill. (D. Diervilla Mac.M.). 
Diervilla sessilifolia Buckl. 
Diervilla rivularis Gattinger. 
Symphoricarpos recemosus Michx. 
Symphoricarpos orbiculatis Moench. (S. symphoricar- 
pos MacM.) 
Virburnum alnifolium L. 
Virburnum acerifolium L. 


*Small has V. simuljatum Small (N. Y. to Ala.), which Gray does not ad- 
mit, and Small has not the V. corymbosum var. amoenum mentioned above, 
that Gray gives. 

T Ayres and Ashe give Styraz americana in their list of Appalachian shrubs, 
but this is an error. It is confined to the coastal plain. Styragz grandifolia 
occurs as far west as Lincoln County (Curtis). 
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Virburnum molle Michx. This is not allowed for North 


Carolina by Gray’s Manual, but is incluged in our -” 


flora by Ayres and Ashe and by Small. 
Virburnum pubescens (Ait.) Pursh. 
Virburnum cassinoides L. 
Virburnum nudum L. 
Virburnum Lentago L. 
Sambucus canadensis L. 
Sambucus pubens Michx. 


The number of shrubs in the above list is 144. If we add 
somewhat arbitrarily ten species of Crataegus to this list it 
will give us a total of 154 mountain shrubs for North Caro- 
lina. We also add below a list of the mountain vines: 


VINES OF THE NORTH CAROLINA MOUNTAINS 


MONOCOTYLEDONS 


Liliaceae (Lily Family) : 
Smilax rotundifolia L. 
Smilax glauca Walt. 
Smilax hispida Muhl. 
Smilax bona-nox L. 


DICOTYLEDONS 


Aristolochiaceae (Birthwort Family) : 
Aristolochia macrophylla Lam. (A. Sipho L’Her.). 


Ranunculaceae (Crowfoot Family) : 

Clematis virginiana L. 

Clematis viorna L. 

Clematis verticillaris D. C. (Atragene americana 
Sims). This is given from the North Carolina moun- 
tains by Curtis on authority of others. Gray allows 
it only to Va., but Small extends it to N. C. 





M sarin Gare rrwn coe 
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. Ne > 
Menispermum canadens® L.*° 


Anacardiaceae (Cashew Family) : 
Rhus radicans L. There is also a form with smaller 
fruit, var. microcarpa Michx., occurring locally from 
Canada to Fla. that should be looked for in this state. 


Celastraceae (Staff Tree Family) : 

Celastrus scandens L. In Ayres and Ashe’s list, but 
apparently rather rare in N. C. It has been collected 
in moist woodlands near Biltmore in 1898 (Biltmore 
Herb.), on Cane Creek, Mitchell County, and at 
Spruce Pine (W. W. Ashe), and at Scheville (N. Y. 
Bot. Garden). Curtis knéw of but one vine, which 
was near Lincolnton. 

Vitaceae (Vine Family): 

Psedera quinquefolia (L.) Green (Parthenocissus quin- 
quefolia (L.) Planch.). 

Vitis labrusca L. 

Vitis aestivalis Michx. 

Vitis bicolor Le Conte. 

Vitis cordifolia Michx. 

Vitis Baileyana Munson. 

Vitis vulpina L. 

Vitis rotundifolia Michx.* In Ayres and Ashe’s list 


+ 4 ashes vn wavevay 
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Caprifoliaceae (Honeysuckle Family) 4  % nnn 
Lonicera oe ae yg L. “<r Be cre , 
Lonicera dioica L. (L. parviflora Lam.) Curtis says 
“This belongs to the nena It does not occur 
in Ayres and Ashe’s list. 





SAyres and Ashe have included Wistaria frutescens (Pulse Family) in 
their list of Appalachian shrubs and vines, but tais almost certainly is an er- 
ror. Mr. Ashe has recently informed me that he has not seen it out of the 
coastal plain. 

*Tecoma radicans (L.) Juss., (Trumpet vine, Bignonia Family), reaches 
the foot of the mountains according to Curtis, but it does not seem to ascend 
to 2,000 feet. It does not occur in my notes on Black Mountain or Hender- 
sonville (Kanuga) plants, and is not in Memminger’s list of Henderson County 
plants, or in Ayres and Ashe’s list. 





- 


112 JOURNAL OF THE MitrcHELL Society [ Nov. 


Lonicera flava Sims (in Qirtis’ list as L. grata Ait.). 
Lonicera glaucescens Rydb. In Ayres and Ashe’s list. 
Gray allows this only south to Va. 


These 23 vines when added to the shrubs give us a total 


of 177 shrubs and woody vines for the mountains of North 
Carolina. 


Cuaper Hit, N. C. 





OBSERVATIONS ON THE LAWNS OF 
CHAPEL HILL 


BY W. C. COKER AND E. 0. RANDOLPH 


In connection with the study of the grass and lawn prob- 
lem in the South that has been undertaken by the Botanical 
Department of the University of North Carolina, we have 
thought it helpful to make some accurate observations on the 
actual preparation, situation and constitution of a number 
of Chapel Hill lawns. Most of the observations were made 
in the spring of 1914, some in the spring of 1915. They 
were made too early in the growing season to take account 
of the strictly summer grasses and weeds, such as crab grass, 
foxtail grass, crowfoot grass, Japan clover, ete., which are 
abundant in many of our lawns. Bermuda, though still brown 
could usually be detected and noted. The observations fol- 
low: 


1. This lawn was sown in the fall of 1912 with Woods 


lawn mixture. It is a good garden loam, has little shade, 
and is moderately watered. Results: 


Rye grass 
Sheep fescue 
Biue grass in shade (little elsewhere) 
Weeds: Plantain, chickweed, mouse-ear chickweed. 


2. This lawn has not been sown for many years. The 
soil is of good texture, but now rather poor; not fertilized, 
and not watered or regularly mowed. Results: 


Blue grass in shade 

Sweet vernal grass in partial shade 90% or less 
Weeds: Hop clover (Trifolium procumbens), and black medic 

(Medicago lupulina) form most of the sod in open places. They come 

up in January or February, flower in April and May, and die in May 

and June. 


3. This lawn was sown with Woods lawn mixture in 


the fall of 1912. The soil is a rather poor gravelly loam. 
113 
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Stable manure was used at the time of sowing, and bone meal 
has been twice used as a top dressing. The lawn is about 
half shaded, watered only near the house and regularly 
mowed. Results: 


Sheep fescue so thick over most of the area as to make a very good 


effect. Blue grass only in richer places. 
Weeds: white clover in abundance; plantain and dock scattered. 


4, The lawn was sown with Woods lawn mixture in the 
fall of 1910. Soil is loam, partial shade. Stable manure 
was used for fertilizer, the ground well ploughed, peas sown, 
and this followed with the grass mixture; regularly watered 
and mowed; cotton seed meal used as a top dressing. Places 
exposed to sun have been sown several times. Results: 


Blue grass in shade 
Red top 
Sheep fescue 


Weeds: Very few, much moss. 


5. This lawn was sown with Woods evergreen mixture 
in the spring of 1911, and resown in the spring of 1913. 
Part of the lawn was recently a garden spot; the other part is 
a made soil from excavation. No fertilizer used at first, but 
a top dressing of stable manure in 1913. There is very little 
shade; no regular watering, but mowed regularly. Results: 


Bare ground 
Blue grass in shade 
Red top 
Rye grass 
Bermuda grass 
Weeds: Chickweed bad and solid on large areas, wild onions, 


dock, etc. 


6. The lawn here is natural. Soil is gravel and clay; 
some shade; no water; no fertilizer. Results: 


Blue grass 
Bermuda grass 

Weeds: White clover about 20%, plantain about 20%, chickweed 
bad in spots, some dock, Ranunculus parviflorus plentiful. 
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7. This has been a natural lawn for at least fifty years. 
The soil is a gravel, and is rolling; no fertilizer except 
ashes; heavily shaded; regular mowings; occasional water- 
ings. Results: 

Blue grass 
Bermuda grass 
Sheep fescue 
Weeds: White clover, hop clover, plantain in small amount, smut 
grass plentiful in spots. 


8. The lawn was sown in 1904 with Wood’s evergreen 
mixture. The soil is a loam and is rolling. No preparation 
was made previous to sowing except lawn cleared from 
stumps, rocks, ete. The seeds were raked in with a small 
hand rake. No fertilizer was used. There is but little shade. 
It receives careful attention in being regularly mowed and 
watered. Results: 

Blue grass 
Red top 
Creeping bent 
Rye grass 
Weeds: White clover, hop clover, plantain, Paspalum sp. Very 
little clover in spring of 1915. 


9. Wood’s lawn mixture was used on this lawn in 1909, 
following a preparation of good plowing, stable manure and 
peas. The soil is a gravelly loam. There is partial shade. 
The lawn is frequently mowed and occasionally watered. 
Results uneven: 

Blue grass 

In north side about 
Sheep fescue 
Bare grouad 10% 

Weeds: Plantain abundant, smut grass and plantain forming most 
of growth in south side, some hop clover, daisies, and dandelion. 


10. This lawn was sown with Wood’s lawn mixture in 
fall of 1904. The fertilizer used was stable manure. Part 
of the lawn has been resown. The soil is loam. Some shade; 
regularly watered and mowed. Results: 
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Blue grass 

Bermuda grass 

BE nice CRU RtASSA DARA RO TEA medeREsseaneeneeNeebad phere 

Low spear grass (Poa annua) plentiful in spots 


Weeds: Hop clover, plantain, dandelions, onions, chickweed, a 
good deal of moss. 


11. Following a crop of peas, Wood’s lawn mixture was 
sown in 1909. Stable manure was used as fertilizer. The 
lawn is partly shaded, regularly mowed, but not regularly 
watered. Results: 


Blue grass 
Bermuda grass 


Weeds: Hop clover about 36%, white clover, onions, chickweed, 
dandelions. In spring of 1915 chickweed had covered ground in large 
part, killing out grasses; Ranunculus parviflorus is also plentiful now. 


12. The lawn was sown with Wood’s lawn mixture in 
1904, following peas, with stable manure as a top dressing. 
There is but little shade, but the lawn is regularly watered 
and mowed. Results: 

Blue grass 
Red top 
Bermuda grass 
Creeping bent 
Weeds: Chickweed, dandelions, onions, and plantain. 


13. This has been a natural lawn for at least forty years. 
No fertilizing or watering, but regularly mowed; heavily 
shaded. Results: 


Blue grass 
Bare ground 

Weeds: Smut grass plentiful in spots, curled grass @{as in old 
Mangum lawn), American pennyroyal (Hedeoma pulegioides)- ~~~ >~ 


14. <A natural lawn for at least 15 years. It is well ff 
shaded, especially with cedars; not watered; occasionally 
mowed. Results: 

. 


Blue grass is about 95% in greater part of the lawn. There is some 
sweet vernal grass, and Paspalum. 
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Weeds few, mostly plantain; some Ranunculus parviflorus, Oxalis 
stricta and hop clover. In low places there is much grape hyacinth 
(Muscari botryoides). Under one of the cedars there is a large mat of 
Gill-over-the-ground (Glecoma hederacea). 

In dry weather the grass under the cedars becomes parched sooner 
than elsewhere on the lawn. 


15. This is a natural lawn, not having been sown nor 
fertilized. The soil is loam, being low, damp, very mossy, 
and well shaded. Results: 

Blue grass is dominant, but scattered and becoming replaced by 
clovers and moss. Red fescue and sheep fescue are found scattered. 

Weeds: White clover, hop clover, and black medic are abundant 
and furnish much of the green for the lawn. Other weeds are plan- 
tain, a few onions, some daisies, daisy fleabane (Erigeron ramosus), 
Ranunculus parviflorus, and grape hyacinth. 


16. The lawn is made up of fair soil; some shade and 
watering. In part the lawn is of made soil and this part has 
been sown several times within the past two or three years 
with Wood’s lawn mixture. Results: 

Practically a failure, the ground being covered largely by weeds. 
The dominant weeds are hop clover, black medic, Veronica Tourne- 
fortit, Ranunculus parviflorus, Bermuda grass, and Paspalum. 

In the undisturbed portion one well shaded corner of the lawn 
shows about 95% red fescue (Festuca rubra) and some blue grass, 
giving a rather good effect. Another shaded corner under a large 
tree of Albizzia Julibrissin shows about 95% blue grass with excellent 
effect. 


17. This is a natural lawn, not having been sown for at 
least twenty-five years. Stable manure is applied nearly 
every spring, and bone meal has been used several times as a 
top dressing. The lawn is well shaded, occasionally watered 
in most open places, and frequently mowed. The sub-soil 
is rather impervious to water, and this is specially indicated 
by the considerable amount of moss present. Results: 


Blue grass in shade and higher places................0+- 90%-100% 
Carex texensis in low, damp, shaded places.............. 90%-100% 
PE, ON WE nok bc ss ccc ca dzeainiictanccssesinents 30%- 40% 


Weeds: Smut grass almost solid in places, but not widely scattered, 
some plantain, a few onions and daisies, and a very little hop clover. 





118 JOURNAL OF THE Mitcue.i Society [ Nov. 


18. The lawn was prepared and sown in the fall of 
1913 with Wood’s evergreen mixture and Woods drought 
resisting lawn mixture in equal parts. One part of the lawn 
is made soil from excavation. There is some shade and the 
lawn is partly watered. Results: 

At present 90% of the green is rye grass. The other components are 
too small in size to be accurately determined. 


In the spring of 1915 the results appear as follows: 


Rye grass 
Blue grass 
Red top 
Red fescue 
Almost no weeds. 


19. This lawn was carefully prepared and sown in the 
fall of 1913 with Wood’s evergreen mixture. It is well 
shaded and regularly watered and mowed. Results: 

At present (1914) the green is a dense growth of blue grass and 
white clover, with some rye grass and red top. The blue grass shows 
nicely after the first mowing. Spring of 1915 shows a good lawn 
almost entirely of blue grass, a little red top. Clover almost all gone. 

Weeds: The only noticeable weed is a considerable quantity Geran- 
ium molle, which was probably sown with the grass mixture. 


20. This lawn is a natural one, being very old. It 
occurs on a sloping, heavily shaded, poor soil. It is badly 
neglected, not being either mowed, fertilized, or watered. 
Results: 

The dominant grass is Danthonia spicata. Blue grass persists and 


gives about 10% of the lawn. 

Weeds: Plantain, elephant’s foot (Elephantopus carolinianus), Ja- 
pan clover (Lespedeza striata), and under the trees there are large 
areas of periwinkle (Vinca minor). 


21. As an example of the natural growth in open, par- 
tially shaded places we have examined the grassed area be- 
tween the sidewalk and street along Franklin Street, near the 
President’s house, which is representative of the other streets 
in town. This strip has never been sowed and receives no 
attention except occasional mowings with the blade. 
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The following plants (arranged in the order of abund- 
ance) were the most plentiful: 


Blue grass (Poa pratensis). 

Bermuda grass (Cynodon Dactylon). 
Sweet vernal grass (Anthoxanthum odoratum). 
Orchard grass (Dactylis glomerata). 
Smut grass (Sporobolus indicus). 

White clover (Trifolium repens). 

Black medic (Medicago lupulina). 

Low hop clover (Trifolium procumbens). 
Red clover (Trifolium pratense). 

Red fescue (Festuca rubra). 

Annual fescue (Festuca myuros). 
Rabbit-foot clover (Trifolium arvense). 


Others of frequent occurrence were: 


Narrow leaved plantain (Plantago lanceolata). 

Wild onion or wild garlic (Allium vineale). 

Dandelions (Teraxicum erythrospermum and T. officinale, the 
former the most plentiful). 

American pennyroyal (Hedeoma pulegioides). 

Daisy (Chrysanthemum Leucanthemum). 

Johnson grass (Sorghum halepense). 


Cuape, Hut, N. C. 











